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M E S S A G E  F R O M  T H E
VICE PRESIDENT
Obviously, it’s been a very different and 
difficult year for people and businesses in 
Montana and across the country. Research 
and creative activities at UM have been 
affected, but fortunately we were not hit as 
hard as universities in other states. Because 
the pandemic hit Washington state prior to 
coming to Montana, we were able to prepare 
and minimize impacts to our researchers 
and scholars. In this issue of Vision 
magazine, you will see a variety of projects 
that highlight how our faculty and students 
continue to work during the pandemic.
In spite of the problems created by 
COVID-19, research at the University 
continues to grow. We track several metrics 
regarding our growth. Two important 
metrics are the total dollar amount of new 
research awards, which is a leading indicator 
of research growth, and the amount of 
dollars expended on research in a given year.
For both of those metrics, the University 
exceeded $100 million for the first time in 
its history. Our official number for fiscal 
year 2019 is $104.7 million in research 
expenditures. That growth was across 
the board in terms of the colleges and 
departments that earned funding.
Among some of the larger awards 
were $6 million from the National 
Science Foundation to the Flathead Lake 
Biological Station’s Robert Hall to improve 
understanding of biological data, as well 
as a $1.3 million award from NSF to the 
Department of Computer Science’s Doug 
Brinkerhoff to study the melting of one of 
Alaska’s most iconic glaciers.
A number of the larger awards have been 
in health and medicine. Earlier this year, 
Scott Whittenburg
UM Vice President for Research 
and Creative Scholarship
we announced a five-year, $10.75 million 
National Institutes of Health grant to 
establish the Center for Population Health 
Research with principal investigator Curtis 
Noonan, as well as another $2.5 million 
NIH grant to improve the efficiency of 
COVID-19 vaccines from Jay Evans’ 
research group. We recently received notice 
of a $2.4 million award from the Office of 
Naval Research for prevention of hearing 
loss among sailors and Marines for Monica 
Serban’s lab.
Finally, we just announced the largest 
single research award in the history of 
UM: a $33.4 million NIH grant for the 
development and clinical trials of opioid 
vaccines involving research from Evans, 
Kendal Ryter and David Burkhart. The 
first few months of this fiscal year indicate 
continued strong growth of the research 
enterprise at the University of Montana.
I hope you enjoy this year’s Vision 
magazine. As the nation slowly begins to 
pull out of the pandemic, rest assured that 
your University is committed to working 
on problems of national interest and local 
impact. As always, GO GRIZ! 
UM NATIONAL RANKING FOR 
RESEARCH IMPACT
#38
Source: CWTS Leiden Ranking 2020




Source: CWTS Leiden Ranking 2020
In fiscal year 2019, UM exceeded $100 million 
in research expenditures for the first time in its 
history. This fiscal year, UM reported $104.7 million 
in research expenditures to the National Science 
Foundation’s Higher Education Research and 
Development survey. This is a 16% increase over the 
previous high of $90.6 million in FY2018 and a 90% 
increase from FY2014.
“This continued rise in the amount of funded 
research at UM is a testament to the hard work of our 
faculty, staff and students,” says Scott Whittenburg, 
UM vice president for research and creative 
scholarship and dean of the Graduate School. “These 
numbers indicate that UM continues on the path 
to achieve a Carnegie Research Very-High Activity 
or R1 ranking. The funding also underscores how 
research at UM provides an economic engine for our 
community and state.”
Q U I C K  L O O K S
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RECEIVED IN FY20: 
As mountain watersheds store and 
release water, the Earth’s shape 
changes ever so subtly. The UM 
Department of Geosciences now 
can track those changes by GPS, 
thanks to a $1.4 million cut of a 
multi-institutional collaborative 
award from the National Science 
Foundation. The project is headed 
by UM Geosciences Assistant 
Professor Hilary Martens.
NSF has awarded UM and partner 
institutions $740,000 to boost 
representation of American 
Indian and Alaska Native 
students in STEM disciplines and 
the workforce. UM will receive 
$236,000 to develop Native-
based STEM education activities 
for K-12 and higher education 
students. Aaron Thomas, a UM 
chemistry researcher and director 
of UM Indigenous Research and STEM Education, is the 
principal investigator of the resulting program titled CIRCLES: 
Cultivating Indigenous Research Communities for Leadership 
in Education and STEM Alliance. 
Andrew Wilcox, a UM professor and chair of the Department 
of Geosciences, was named a Fellow of the Geological 
Society of America this past year. This prestigious honor is 
awarded to geoscientists “in recognition of a sustained record 
of distinguished contributions to the geosciences and the 
Geological Society of America.”
UM Communications Studies Professor Steven Yoshimura co-
wrote a book titled “Communicating Revenge in Interpersonal 
Relationships,” which won the 2020 Book Award from the 
International Association for Relationship Research. The 
award-winner was published in 2018 with co-author Susan 
D. Boon. The award is given every two years by IARR, which 
includes membership from scientists and practitioners from 
across the social science disciplines.
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In the future, 2020 may become a byword for tough times. 
But for UM’s Center for Translational Medicine, it was a year of 
astonishing success.
Directed by Jay Evans, a UM researcher in biological sciences, the 
multidisciplinary research center helps University employees and 
students translate scientific discoveries to health care applications, 
which often have commercial potential. The team has grown from 
15 people in January 2016, when the group first came to UM from 
GSK, to nearly 50 employees now, including students, staff and 
faculty. And there are plans for further growth going forward.
The good run started in April, when the center was awarded 
$2.5 million in funding from the National Institutes of Health to 
identify and advance a COVID-19 vaccine candidate.
“When the call came from NIH in February to shift focus and 
develop a vaccine against SARS-CoV-2, we quickly adjusted lower 
priority vaccine projects to focus our efforts on this urgent need,” 
Evans says. “We have identified several promising lead vaccine 
candidates that are rapidly advancing through safety and efficacy 
testing in SARS-CoV-2 challenge models.”
UM’s vaccine research is unique in its use of new adjuvants, 
which help boost the immune system’s response to vaccines and will 
increase the duration of protection against COVID-19.
The NIH award resulted from the combined efforts of Evans; 
Drs. David Burkhart and Hélène Bazin-Lee from the Department 
of Biomedical and Pharmaceutical Sciences; Dr. Kendal Ryter from 
the Department of Chemistry and Biochemistry; and Dr. Steve 
Sprang from the Division of Biological Sciences. UM also partnered 
with the Icahn School of Medicine at Mount Sinai in New York 
City to assist with the rapid advancement of a COVID-19 vaccine.
Then in August, the center’s vaccine work landed UM on a 
list from Successful Student titled “Best Universities Solving the 
Coronavirus Pandemic.” Other universities on the list included 
Harvard and Oxford. 
“It was nice to be recognized in this way,” Evans says. “The 
COVID-19 pandemic has created terrible human and economic 
costs in 2020. But scientists around the world have mobilized for 
this fight, and it’s exciting to be working toward a possible solution.”
Based on early success and great progress, in September UM 
received an additional $1.2 million NIH award to expand the 
SARS-SoV-2 program.
But the best was yet to come. The center and its private-sector 
partner, Inimmune Corp., earned a five-year, $33.4 million award in 
September for the development and clinical trials of opioid vaccines.
It was the largest such award in UM history.
“This funding is an enormous boost to the research we’ve already 
done on the development of an opioid vaccine and is validation of 
our world-class research team at UM,” Evans says. “It will allow us 
to advance lead opioid vaccine candidates to Phase I human clinical 
trials and better understand the safety and efficacy of our vaccine 
adjuvants, which early research has shown will be needed to increase 
the quantity and quality of the anti-drug antibody response in 
people with opioid addictions.”
Scott Whittenburg, UM vice president for research and 
creative scholarship, says the award demonstrates UM’s continued 
commitment to using its research faculty and facilities to address 
problems of concern to the country and Montana.
“Drug addiction is an ongoing concern to the state, where 
roughly half of all deaths from drug overdoses are due to opioids,” 
Whittenburg says. “The development of an adjuvant vaccine for 
treatment of opioid addiction is key to overcoming a major health 
issue for the state.”
 UM received one of only two awards granted from this NIH 
Request for Applications. UM collaborators at Boston Children’s 
Hospital were the other recipient. Both institutions are working in 
partnership with Inimmune, a start-up company located in UM’s 
business incubator, MonTEC.
 “The public/private partnership between UM and Inimmune 
provides a critical mechanism to advance multiple vaccine research 
programs to human clinical trials for the benefit of patients,” says 
Burkhart, COO at Inimmune Corp.
Q U I C K  L O O K S
Success Abounds for 
UM Center for Translational Medicine in 2020
V I S I O N  2 0 2 0    |    7
That data will be used by federal agencies to help with flood control 
and can also be used by state agencies to help improve drought 
monitoring, agricultural production and fire preparedness.
Soil moisture and snowpack are key drivers of drought and 
flooding in the Upper Missouri River Basin, but they are difficult 
to measure. The new stations were designed specifically to provide 
the data needed by snow modelers and river forecasters to improve 
products that inform reservoir management. New data and more 
knowledge about snowpack and soil moisture in the region will 
allow the National Oceanic and Atmospheric Administration’s 
flood forecast centers and the Corps’ reservoir management team to 
better predict floods and control reservoirs to minimize impacts.
Climate Office Earns 
$21 Million for Remote 
Weather Stations
The Army Corps of Engineers has awarded a $21 
million contract to the Montana Climate Office 
at UM to install weather stations for monitoring 
snowpack and soil moisture in the Upper Missouri 
River Basin.
Under the contract, UM researchers will install 
these new weather stations in central and eastern 
Montana – east of the Rocky Mountain front in the 
Upper Missouri River Basin – an area notoriously 
underrepresented and undermeasured when it 
comes to climate data.
“If you look at a map of snowpack, we all think of 
the mountains in western Montana. There isn’t a lot 
of snow in our plains. It’s not that it doesn’t occur, 
it’s that we don’t have data. That’s a problem,” says 
Kelsey Jencso, an associate professor of hydrology in the W.A. 
Franke College of Forestry and Conservation and the Montana state 
climatologist. “That area is sparsely populated, but what happens 
there has a big impact hydrologically downstream.”
The new stations measure weather variables, including relative 
humidity, temperature, solar radiation, wind speed, wind direction, 
snowpack height, and snow and rainfall depths. Below ground, they 
also measure soil water content at multiple depths, soil temperature 
and soil water electrical conductivity as a proxy of water quality.
Measurements are collected every five minutes and are shared 
with key federal agencies and can be viewed online by the public. 





As demand for COVID-19 testing increases 
across Montana, UM has launched a new 
partnership with the Montana Department of 
Public Health and Human Services to process 
COVID-19 tests on campus.
The partnership between UM and DPHHS 
provides the state of Montana with more COVID-19 
testing capacity at this critical time.
“UM is eager to expand our public health 
partnership to best serve our students and the state 
of Montana,” UM President Seth Bodnar says. 
“I give special thanks to everyone at UM and in 
Helena who worked so hard to put this agreement in 
place. Going forward, UM is now in position to add 
critical capacity to our state’s robust testing efforts.”
UM has worked closely with DPHHS to secure the additional 
equipment and Clinical Laboratory Improvement Amendments 
(CLIA) certification needed to process COVID-19 tests on campus. 
UM researchers began processing COVID-19 tests in October at 
the UM Genomics Core.
“I am grateful to our UM faculty, staff and students for adapting
Q U I C K  L O O K S
so quickly to fill this need and fulfill our responsibility as Montana’s 
research university,” says Scott Whittenburg, UM vice president 
for research and creative scholarship. “As a result of their hard 
work, once we ramp up UM will be able to process up to 2,000 
COVID-19 tests a week for the state.”
The state of Montana’s daily COVID-19 testing rate has steadily 
increased since the beginning of the pandemic.
Maj. Gen. Matt Quinn, commander of the Montana COVID-19 Task Force (second from 
left), visits a UM lab on Oct. 9 to discuss increased testing capacity for the state. Pictured 
with him are (left to right) UM President Seth Bodnar, Associate Professor Jeff Good and 
Genomics Lab manager David Xing.
Archaeologists, Businesses 
Partner to Reveal 
Forgotten Past
UM archaeology students and researchers have 
discovered artifacts in downtown Missoula that 
illuminate the lives of people from more than a 
century ago.
The finds were made during construction for 
a new brewery and pub on the 200 block of West 
Main Street. UM alumni Jed and Jennifer Heggen, 
owners of the Cranky Sam Public House, partnered 
this past summer with a team that included UM 
archaeology graduate students Nikki Manning and 
Kate Kolwicz. They salvaged artifacts uncovered 
during construction work.
The Heggens had unexpectedly found themselves atop a major archaeological site 
that was in the heart of Missoula’s red-light district and Chinese community from about 
1880 to the early 1920s. Red-light districts and “Chinatowns” were found in many 
towns across the American West.
While research shows that the area was connected with the Chinese population, it also 
was the neighborhood of “female boarding houses” – a euphemism for prostitution that 
included brothels and one-room cribs.
“The site has turned up thousands of artifacts,” Kolwicz says. “We have found 
intact liquor, beer and medicine bottles, ceramics, countless ceramic sherds and glass 
shards. We also found artifact types associated with the Chinese specifically, such as 
Chinese-made ceramics, pill vials associated with Chinese traditional medicine, opium 
paraphernalia and Chinese game pieces and coins. Artifacts associated with prostitution 
also were collected at the site, including perfume bottles, feminine hygiene products and 
cosmetic jars.”
UM Researcher 
Among the World’s 
Most Cited
The Web of Science Group compiles 
an annual list of the top 0.1% most highly 
cited researchers in the world. In both 
2019 and 2020, only one scientist in 
Big Sky Country made the cut: Dr. Bob 
Yokelson, a research professor at UM who 
studies the chemistry of smoke.
Yokelson is a faculty member in 
the Department of Chemistry and 
Biochemistry. He examines biomass 
burning worldwide and its role in air quality, atmospheric chemistry and climate.
“Fires are one of the major influences on the global atmosphere,” he says. “I decided 
25 years ago to deploy advanced technology around the world to measure the chemistry 
of fresh smoke and how it evolves. I think this award validates the importance of our 
results, and it’s definitely a group achievement made possible with my collaborators and 
the excellent graduate students and postdoctoral scholars on our team.”
The Web of Science Group is an information and technology provider for the global 
scientific research community. The organization recorded that, as of November 2020, 
125 Yokelson publications had been cited 9,286 times.
In 2019 and 2020, fewer than 6,300 – or 0.1% – of the world’s researchers across 21 
research fields earned the highly cited designation.
UM Receives $10M 
for Population Health 
Research Center
As emergent pathogens like coronavirus 
and climate-related health challenges like 
wildfire smoke plague human populations, 
UM has received funding for a center 
dedicated to understanding and addressing 
public health challenges to Montana and 
the region.
The National Institutes of Health 
awarded the University a five-year, $10.75 
million grant to establish the Center for 
Population Health Research (CPHR, 
pronounced “see-far”). The center will 
support epidemiological and mathematical 
modeling approaches to better understand 
risk and resilience factors for children’s 
health outcomes. It also will create 
disease prevention strategies developed 
for, adapted to and tested in rural 
communities.
“We are excited about this opportunity 
to improve the health of children in 
Montana and the region,” says Curtis 
Noonan, center director and a professor 
of epidemiology in UM’s School of Public 
and Community Health Sciences. “This 
comes at a challenging time for the public 
health community.
“We could not have predicted the 
current coronavirus threat when we 
started building this center over two and 
a half years ago,” he says, “but we did 
recognize the importance of developing 
the capacity to work with medical and 
public health data to better understand 
health risk in our communities and 
identify disease prevention strategies that 
are relevant to rural states.”
A key feature of CPHR is to provide 
core resources to support both current and 
future researchers who explore important 
population health questions. The Data 
and Modeling Core, led by Jon Graham, 
provides center researchers with tools and 
infrastructure for working with sensitive 
electronic data such as medical records and 
state health tracking systems.
CPHR resources and research projects 
provide opportunities for graduate and 
undergraduate students to engage in 
cutting-edge, NIH-funded research.
Q U I C K  L O O K S
UM graduate student Kate Kolwicz 
works with fragments of Chinese 
utilitarian brownware, including 
a soy pot, that were excavated in 
downtown Missoula.
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Famed Biologist Earns Montana’s 
Highest Professor Rank
Dr. Douglas Emlen, a UM biology professor whose work on the 
development and evolution of animal weaponry has garnered international 
acclaim, recently was named a Regents Professor of Evolutionary Biology.
Regents Professor is the highest faculty rank bestowed by the Montana 
University System. Emlen’s new honor was approved by the state Board of 
Regents. He is the 13th UM faculty member to earn the professor rank since it 
was established in 1991.
“You know, I once had a class of biology students give me a standing ovation 
at the end of a semester, and that might be my most amazing award,” Emlen 
says. “But this is definitely right up there.”
The son of a scientist, Emlen earned his doctorate from Princeton University 
in 1994 and was a postdoctoral researcher at Duke University before joining 
the UM faculty in 1994.
Emlen’s research has focused on why certain animal species get into 
evolutionary arms races that result in massive weaponry, like the (relatively) 
huge horns of many beetles, the antlers of elk, the claws of fiddler crabs or the 
teeth of saber-toothed tigers.
With one of his first study species, dung beetles, Emlen learned that 
weaponry like bigger horns usually provide the most access to females, as 
big-horned males guard tunnels to their mates. Bigger horns usually win 
beetle battles. However, evolving massive horns eats up resources, and some 
smaller, faster males of the same species will forgo this cost altogether to reach 
females via side tunnels and pass on their genes. So bigger is usually better, but 
evolution makes exceptions.
In 2016, Emlen became the first researcher from any Montana institution 
to be elected to the American Academy of Arts and Sciences, one of the 
greatest honors available to American scholars. He earned a Presidential 
Early Career Award in 2002, the E.O. Wilson Naturalist Award in 2013 and 
UM’s Distinguished Teaching Award in 2014. He was named the Montana 
Professor of the Year in 2015 from the Carnegie Foundation and Council for 
Advancement and Support of Education.
Emlen also is an accomplished author. His book “Animal Weapons: The 
Evolution of Battle” earned the Phi Beta Kappa science book of the year in 
2015. The textbook he co-wrote, “Evolution: Making Sense of Life,” is used by 
more than 250 universities and colleges and is in its third edition. 
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Deena Mansour, executive director of UM’s 
Mansfield Center, was part of a team that received 
a $4.2 million U.S. State Department award to 
support international civic engagement efforts. 
The funding will support the Young Southeast 
Asian Leaders Initiative, which brings emerging 
leaders from 11 countries in Southeast Asia to the 
U.S. and UM. The program also sends U.S. Fellows 
to Asia in a reciprocal program. 
___________________________________
The American Council of Learned Societies has 
named Rosalyn LaPier, a UM associate professor 
and environmental researcher, a 2020 Fellow in its 
program on religion, journalism and international 
affairs. LaPier is the first UM faculty member in 
17 years to earn a fellowship from this prestigious 
organization. 
___________________________________
UM scientist Monica Serban is on a research roll. 
In 2020, the UM associate professor and her team 
have earned three awards totaling $3.9 million in 
funding to study preventing hearing loss among 
U.S. troops, combating ear infections and creating 
a synthetic skin product.
___________________________________
A grant-writing partnership between UM’s 
Center for Children, Families and Workforce 
Development and the state has yielded rich 
results – almost $16 million in new grants to fund 
programs to support children and families across 
Montana. Headwaters Foundation provided the 
funding for the center’s grant-writing team.
___________________________________
The Center for Children, Families and Workforce 
Development also developed an innovative 
program connecting incarcerated fathers with their 
children. It is one of the first of its kind in Montana 
and nationwide. CAMPP (Connecting Adults 
and Minors through Positive Parenting), is being 
piloted in the Montana State Prison in Deer Lodge.
___________________________________
Recent research from UM suggests tropical 
songbirds in both the Old and New Worlds reduce 
reproduction during severe droughts, and this – 
somewhat surprisingly – may actually increase 
their survival rates. The work was published Aug. 
24 in the journal Nature Climate Change by UM 
research scientist Thomas Martin and doctoral 
student James Mouton.
____________________________________________________________________________
UM’s spectrUM Discovery Area has received a 
$671,000 National Leadership Grant for Museums 
from the Institute of Museum and Library 
Services. During the three-year project, the science 
education center will develop a mobile making-
and-tinkering exhibition, as well as an education 
program that will travel to rural and tribal 
Montana communities to engage K-12 students 
and educators with hands-on problem-solving 
and design. •
An expert on the evolution of animal weaponry, UM researcher Doug Emlen recently was 
named a Regents Professor, the highest faculty rank in the Montana University System.  
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In 2006, Erin Landguth took a virology lecture class at the University of Montana that would prove prophetic. As a Ph.D. candidate in mathematical ecology through the Montana 
Ecology of Infectious Disease program, Landguth was somewhat 
new to the subject of viruses. And though the class informed her 
subsequent work on predicting the future course of infectious 
disease, some of it wouldn’t truly resonate until January 2020, 
more than a decade later, when the coronavirus pandemic hit.
“I vividly remember the professor, Mary Poss, saying, ‘We’re 
not far away from the next global pandemic. And it’s going to be 
a coronavirus,’” Landguth recalls. “But still, even in January this 
year when I started hearing about it, it was hard to believe. I kept 
thinking, ‘Is this really it?’”
Landguth is now an associate professor at UM and a researcher 
in the school’s new Center for Population Health Research 
(CPHR, pronounced “see-far”). She works on modeling factors that 
influence respiratory health, specifically in children. The center, 
whose goal is to foster multidisciplinary research success that can 
inform, develop and test strategies to improve rural population 
health, was funded by the National Institutes of Health as recently 
as March 2020.
But now the center has found itself facing questions it hadn’t 
anticipated – questions about how a worldwide pandemic will 
impact the state’s health and communities. 
For Landguth and other CPHR researchers, COVID-19 
has created an interesting shift in the work they do. The staff 
of experienced researchers is naturally positioned to provide 
an important lens on the pandemic issue – and already they’ve 
succeeded. Despite the chaos the virus has unleashed, the center 
has stepped up to both research and mitigation challenges, finding 
unexpected opportunities to bridge disciplines and departments 
across campus and support other UM initiatives with similar goals.
Still, it wasn’t clear in the beginning what role CPHR would play 




UM center models the future course of COVID-19
BY ERIKA FREDRICKSON
early 2020, everyone was talking about infectious disease modeling, 
but Landguth wasn’t sure she’d jump on board.
“It was daunting at first,” she says. “The whole world was 
modeling. It seemed like everyone was already on this problem.”
Landguth changed her tune when it became clear that Montana 
would need a different disease model than other places in the U.S. 
The landscape and infection rates across the country varied enough 
that a one-size model wasn’t going to suffice. So when Landguth 
and her colleagues realized it was time, they started factoring in the 
state’s COVID-19 data to build predictive models for the virus.
“Some of our center’s projects were already focused on 
communicable diseases, but the pandemic has necessitated 
adaptations,” says Curtis Noonan, an environmental epidemiologist 
at UM and the center director. “So myself and other colleagues in 
the public health program have been working on the COVID-19 
response in a variety of different ways.”
Landguth, Noonan and other researchers meet with the state 
epidemiologist and others at the Montana Department of Public 
Health and Human Services regularly to discuss how to best 
develop models for COVID-19.
“We look at how to best deal with the difficulties of informing 
and parameterizing models like this for a rural state like Montana, 
where the data are really sparse,” Noonan says.
The work requires some flexibility because being in a pandemic 
while trying to research the pandemic comes with a lot of pressure.
They developed “susceptible, infected and recovered” (SIR) 
models that first match Montana’s COVID-19 case data and then 
project COVID-19 numbers based on dynamically changing 
transmission scenarios. The models and scenarios have evolved 
throughout the project in an effort to respond to changing events 
unique to Montana’s experience. For example, one scenario projects 
what happens if the shelter-in-place order Gov. Steve Bullock had 
implemented in late March was continued. It’s a baseline scenario 
that shows a stable, low level of infections. 
Researchers (left to right) Sophia Newcomer, Erin Landguth 
and Erin Semmens help power the Center for Population Health 
Research, which was established at UM last spring with a $10.8 
million grant from the National Institutes of Health. Center 
research includes predictive models for COVID-19 and other 
communicable diseases.
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Another scenario is the 
current trajectory that assumes 
transmission trends will reflect 
Montanans adherence to, or 
noncompliance with, infection 
prevention practices. The 
CPHR model updates data on 
a rolling 14-day time interval 
and predicts future infections. 
It is a dynamic model that can 
adapt quickly and account for 
wildcard factors like cluster 
outbreaks.
“This scenario can change 
rapidly, reflecting Montanans’ 
behavior,” Landguth says. 
“For example, Montana’s 
transmission dynamics shot way 
up in early June to about July 6, 
then we leveled off through the 
rest of the summer, and we are 
hovering just below the point of 
explosion.”
That was last summer, of 
course. Since then, new surges have struck Montana.
The models are organized by clickable tabs that are broken 
down by county and also into five health regions, so it’s easier to 
see projections for variation across the state. The models predict 
number of people infected with, hospitalized for and killed by 
the virus.
“That last one – projected deaths – was the last thing I 
added,” Landguth says. “That’s a dreary number I never really 
wanted to add.”
Landguth says she wasn’t always sure who else was using the 
models. However, after temporarily shutting down the site to make 
some updates to the models, Landguth got a glimpse of their value 
to the outside community.
“I started getting emails and calls from hospitals,” Landguth 
says. “St. Patrick Hospital called me, and their emergency planner 
wanted to know what was going on.”
She learned that hospitals, doctors and local health departments 
were all checking it on a regular basis.
There is a lot more that can be done with these pandemic models, 
and the center is tapping into an array of possibilities. But modeling 
requires a balance between simplicity and complexity.
“This is a very complex problem,” Landguth says. “But when 
you approach modeling, you really want to come at these complex 
problems simply to be able to understand them. An SIR model is a 
pretty simple model, but you can always make it more complex. So 
we are beginning to add more compartments and modules as the 
Montana experience unfolds. It gives us more robust answers.”
No single model is the correct model, but more models can paint 
a more comprehensive truth. Scott Whittenburg, UM vice president 
for research and creative scholarship, has a background in modeling 
molecules and biomolecules.
“When the national models for COVID-19 began to receive 
criticism for not accurately predicting the number of cases and 
deaths, I wondered if I could use my background in computer 
simulation to devise a better model,” he says.
With some time to spare during the stay-at-home order in March, 
Whittenburg developed a SIR-UM model using Google Mobility 
data. Hearing about other people working on models across campus 
has helped fortify the research. Whittenburg now often meets with 
Montana DPHHS and the center to discuss their findings.
“I have an increased appreciation of the difficulty in modeling 
COVID,” Whittenburg says. “The laws of physics didn’t change in 
my modeling of molecules. When you model the spread of a virus, 
external factors – such as mask-wearing and quarantines – have a 
large impact on the simulation. This makes predicting the spread of 
the virus quite challenging.”
The Center for Population Health Research recently published a study that looked at the delayed effects of wildfires on the subsequent influenza season. Epic fire 
seasons, like those in 2012 and 2017, had corresponding influenza 
seasons that were three or five times the usual caseload, Landguth 
says. They expected to see short-term accumulation of fine 
particulate matter (PM2.5) – the bad kind of particulate that 
embeds in your lungs – and an association with adverse health 
effects, but instead they found that there was a long-term lag. That 
meant that bad fire seasons and accumulation of fine particulate 
matter during that wildfire season time could make us more 
vulnerable to influenza. No matter what modeling they threw at it, 
there was a long-term health cost.
“There is a lot that we do know,” Landguth says. “Air pollution 
wreaks havoc on our lungs, but how is that all going to intersect 
with COVID? That’s the unknown.”
Like with the pandemic modeling, modeling around wildfire 
will entail collecting data that eventually should start painting a 
broader picture of not just where flu and COVID intersect with 
hospitalization numbers, but how policy decisions and social 
interactions might play a role in respiratory outcomes.
Landguth’s investigations into factors associated with children’s 
risk of respiratory infections provides some clear linkages to 
COVID-19, too. For instance, how will social distancing and mask-
Curtis Noonan directs the Center for Population Health 
Research, which provides important training opportunities 
for graduate students.
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wearing during the pandemic impact children’s transmission of 
other, non-COVID-19 respiratory infections?
Erin Semmens, associate professor of epidemiology at UM, leads 
a CPHR project studying the impact of wildfire exposures on 
birth and development in children. She now can take into account 
how the virus and air pollution interact to affect health in early 
childhood. 
“We have seen in the U.S. and around the world that higher 
air pollution exposures are linked to increased vulnerability to 
COVID,” Semmens says. “Air pollution can compromise our 
immune systems, making us more susceptible to COVID infection 
and more severe illness. In addition, air pollution particles may 
actually help the virus stick around longer in the air. At the same 
time, decades of research have shown that elevated air pollution 
exposure is associated with lower birth weight, higher risk of 
preterm birth and, more recently, with adverse developmental 
and behavioral effects. But the interplay between COVID and air 
pollution exposures is just a big unknown when it comes to kids.”
Semmens adds: “It is not just the smoke, and it is not only the 
virus. Increased barriers to health care, including prenatal care 
visits, stress and social isolation all may interact to compound the 
effects of COVID and air pollution. It is important from a public 
health perspective to evaluate these interactions not just to see what 
makes us most vulnerable but also what makes us resilient.”
Another area of research at the center could end up setting 
the stage for investigating how rural Montana communities will 
respond to a COVID-19 vaccine. Sophia Newcomer is working 
on a project that seeks to identify barriers to early childhood 
vaccinations in the state. She is leading a comprehensive analysis of 
immunization records in Montana focused on children less than 2 
years old.
“Specifically we’re analyzing immunization data to try to identify 
if, first of all, kids are getting vaccines on time,” Newcomer says. 
“And if they’re not getting vaccines on time, why not?”
One major reason kids fall behind in their vaccines is because of 
structural barriers. Some people don’t have easy access to a medical 
provider, and the only option is to drive a long distance, which can 
be a deterrent for families without time or reliable transportation.
Another major barrier is vaccine hesitancy. Some parents who are 
concerned about vaccines are choosing to either delay or not get one 
or more recommended vaccines for their children.
“My project seeks to understand how common each of those 
types of barriers are in Montana,” Newcomer says. “And we’re 
doing that through data analysis and also through a survey of 
medical providers.”
How COVID-19 plays into these barriers has created an 
interesting dimension to Newcomer’s work. The CDC reported a 
decline in vaccinations, particularly during March and April, when 
stay-at-home orders were coming out of governors’ offices. That 
drop in 2020 vaccinations leads to questions for the future health of 
children. Will there be undervaccinated children who are now more 
susceptible to preventable diseases like mumps and measles? Might 
that lead to hot spots of mumps, measles and other diseases, and 
how might a rebound of those diseases affect people’s perception of 
vaccines in the future?
“I think there is now a need to pivot and to look at the effects 
of the pandemic,” Newcomer says. “For this center project, we’re 
looking at data before the pandemic, but in many ways it can serve 
as a baseline for what barriers to vaccinations in Montana looked 
like before the pandemic. What I’m hoping we can do is see what 
happens over the next few months. We can then identify whether 
there were any changes to vaccine access as a result of COVID-19.”
Research is the bread and butter of the center, but the nature of the pandemic as an unfolding drama of unknowns, has created unique non-research opportunities. For 
instance, Noonan has collaborated with Lily Apedaile, the Western 
Montana Area Health Education coordinator, to develop Griz 
Health, a COVID-19 resource for students, faculty and staff that 
will serve to mitigate COVID issues and provide preventative 
messaging to the campus.
Griz Health students have been trained on contact tracing, using 
curriculum developed through the Montana Department of Public 
Health and Human Services and the center.
Semmens also stepped up to head the Epidemiologic Situation 
Unit for the Missoula City-County Health Department’s 
COVID-19 response. She and other center researchers provide 
weekly epidemiological analysis and reporting of COVID-19 
transmission in Missoula County. And Newcomer advised the 
University on COVID-19 response and re-opening, including 
working closely with on-campus housing administration to develop 
a quarantine and isolation plan.
Tony Ward, deputy director of CPHR and chair of UM’s School 
of Public and Community Health Sciences, is working on training 
and professional development opportunities in collaboration with 
the state health department. Many of these trainings have focused 
on supporting public health professionals throughout the state in 
dealing with COVID-19.
Supported by UMOnline, one such training relates to contact 
tracing for county and tribal public health personnel in Montana. 
On campus, he’s a co-leader of UM’s Health Advisory Group’s 
mitigation team, which, early on, developed safety and health 
guidelines that would help bring people back to campus while 
reducing risk. With input from CPHR researchers, Ward says it was 
amazing to see staff and faculty from across campus come together 
to inform the health and safety protocols for students, staff and 
faculty that we saw on campus in fall 2020.
“It’s really been interesting for me to see how these folks have used 
their training and their expertise and applying it toward keeping the 
staff, faculty and students at the University of Montana as safe as 
possible,” Ward says. “We are lucky to have such a dedicated group 
of colleagues here.”
The Center for Population Health Research’s ability to respond 
and collaborate with campus groups during a crisis reveals the 
important intersection between health research, public health 
practice and community outreach – especially during an event that 
was predicted by epidemiologists for years and yet is so hard to truly 
be ready for.
“When we first started to develop the center more than two years 
ago, we could not have anticipated that we would be launching 
during a pandemic,” Noonan says. “But we were all able to pivot 
and explore modifications to our research and outreach to better 
understand and mitigate the pandemic’s effects in our communities.
“Our timing was fortunate in allowing us to help with the public 
health response in Montana.” • 
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A UNIVERSITY 
RESPONDS
UM mobilizes to fight a pandemic BY SUSAN CUFF
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When the coronavirus pandemic hit Montana, UM marshaled its resources and expertise to respond in myriad ways.A Regents professor of neuroscience and pharmacy called on his 
chemistry background to produce hand sanitizer for first responders. UM’s 
Innovation Factory brought together design, manufacturing and production 
expertise to respond to a request for protective face masks. The University 
community of faculty, staff, students, alumni, family and friends pitched in to 
help meet the emergency financial needs of students.   
UM stepped up during the crisis in a big way. A roundup of the University’s 
pandemic response follows.
STUDENT FINANCIAL ASSISTANCE
Focusing the spotlight on UM’s most important constituency, campus 
community members opened their wallets to help students needing emergency 
financial assistance during the pandemic. Two sources of assistance were 
quickly created. 
The University Faculty Association launched a fund seeded with a grant 
from the Philadelphia-based nonprofit Believe in Students. The UFA, Montana 
Federation of Public Employees, the UM President’s Office, and current and 
retired faculty and staff all donated to match the initial $5,000 grant. 
The second fund, the UM Emergency Student Support Fund, was created 
using donations from the Associated Students of UM and UM employees, 
family, friends and alumni. The UM Foundation managed the fund.
Both funds were available to students who faced unexpected financial 
hardship due to the pandemic and included assistance for essential needs 
such as rent, utility payments, medical expenses, food, transportation and 
distance-learning technology. The Emergency Student Support Fund also 
offered assistance with child care, tuition, books and other instructional fees 
and expenses.
The faculty union fund, called Faculty and Students Together (FAST), 
initially received 278 applications requesting tens of thousands of dollars of 
emergency support. Of those 278 applications, 155 were approved for modest 
awards of between $100 and $300, for a total of $44,840. Checks totaling 
$24,380 were sent to 84 individuals, and another 71 were approved for a total 
of $20,460. A panel of retired faculty members reviewed and approved the 
applications for the FAST Fund as they were received.
The UM Emergency Student Support Fund received about $75,000 in 
donations, including a $15,000 gift from ASUM. The ASUM funds were 
distributed to students in need in less than a week, providing a vital financial 
bridge before federal assistance funds arrived in the hands of students.
More than 800 applications were received and reviewed by UM’s associate 
vice provost for student success and the financial aid director. The requests 
averaged about $800 each and primarily were for rent, food and transportation. 
The Financial Aid Office continues to work with students on requests.
PERSONAL PROTECTIVE EQUIPMENT
The design, manufacture and production of personal protective equipment 
loomed large in UM’s response to the coronavirus. Unique statewide 
collaborative efforts emerged from requests for both face masks and face shields.
As a shortage of PPEs plagued the nation early in the spring, the University 
jumped in to help Montana partners meet their needs. UM’s Innovation 
Factory was in the thick of it.
Representatives from the Fort Belknap Indian Reservation, where health 
care workers and first responders faced a shortage of face masks, reached out to 
UM through connections at Accelerate Montana’s Rural Innovation Initiative. 
Initiative staff put them in touch with the Innovation Factory.
The partnership necessary to fulfill the Fort Belknap request would need a 
broad-based network of expertise. IF staff went to work, identifying resources 
across Montana.
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Eventually, researchers, designers, plastics manufacturers, a 
production team and quality assurance testers were brought 
together to produce several thousand reusable, flexible face masks. 
All materials and labor were donated.
Although the initial request was to supply masks to health 
care workers and law enforcement on the reservation, those two 
entities had, in the meantime, secured their own equipment. The 
masks then were to be distributed to the four senior centers on the 
reservation, workers from a summer food program and a nonprofit 
summer camp.
The statewide networking and collaboration developed through 
the mask project will continue to provide benefits for both UM and 
the broader Montana community. IF acted as a “hub,” modeling 
statewide connectivity and partnerships and gaining credibility 
and awareness across Montana. Its potential, IF directors say, is in 
UM’s ability to develop partnerships, connect resources and offer 
expertise.
A Missoula physician with ties to both Community Medical 
Center and Providence St. Patrick Hospital reached out to the 
3D-printing community, requesting help to produce face shields 
for frontline medical workers. This time, in cooperation with the 
Maureen and Mike Mansfield Library, IF again came to the rescue, 
and library staff used 3D printers to print the shield components.
A plant-based bioplastic was used for the headband and chin 
pieces. The clear plastic shields were produced by IF Co-Director 
and Professor Brad Allen. He used an industrial laser cutter to cut 
sheets of clear thermoplastic for the shield. All materials for printing 
were donated.
Printing the four-piece components for each face shield took 
about four hours. All components were delivered unassembled so 
they could be properly sterilized before distribution to medical 
personnel.
Additionally, “ear savers” were printed out of a strong and flexible 
nylon using a different 3D printer at the library. These devices help 
distribute the pressure from face masks to the back of the head and 
off the ears. 
As with the development of the face masks, teamwork and the 
use of innovative technology and expertise made possible the initial 
delivery of 20 face shields and 55 ear savers. 
But the fabrication efforts weren’t limited to the central campus. 
UM’s Flathead Lake Biological Station and Bitterroot College also 
joined the efforts.
FLBS fired up 3D printers at its SensorSpace facility to produce 
reusable masks for health care providers in Kalispell. The “Montana 
Mask” – a pattern developed by Montana medical professionals and 
available online – includes a disposable N95 filter.
Bitterroot College’s Fabrication Laboratory also designed a 
reusable mask produced by laser-cutting plastic. Combining design, 
research and determination, they developed a mask prototype 
that can be produced in about five minutes. Mask makers now 
are pursuing N95 certification from the National Institute for 
Occupational Safety and Health.
HAND SANITIZER
Regents Professor is the highest faculty rank in the Montana 
University System, and a UM member of that elite group stepped 
up to produce an emergency batch of hand sanitizer.
Richard Bridges’ day job involves complex neuroscience projects 
seeking answers to the mysteries of Alzheimer’s and ALS. But 
(Top) Elizabeth Dove, co-director of UM’s Innovation Factory, boxes 
personal protective equipment bound for the Fort Belknap Indian 
Reservation.
(Bottom) Aidan McCloy, a pre-health major, fills a bottle of hand sanitizer 
manufactured in the UM lab of Regents Professor Richard Bridges.
(Next Page) Hospital employee Gregg Bauer loads Missoula College 
ventilators onto a truck headed for St. Patrick Hospital this spring. The 
MC Respiratory Care Program maintains four ventilators for training and 
made them available to Missoula-area hospitals.
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this spring, the Cornell-trained biochemist created a low-tech 
manufacturing operation to produce hand sanitizer for first 
responders, filling a critical need during the pandemic.  
Relying on CDC guidance, Bridges concocted a mixture of 
isopropyl alcohol and vegetable glycerin to produce gallons of hand 
sanitizer for fire, police and medical personnel throughout Missoula 
County and neighboring regions. UM colleagues helped secure the 
raw materials needed, including alcohol, glycerin and plastic bottles.
Working with a volunteer team of students and Missoula 
firefighter Chris Kovatch, a member of the Western Montana 
Incident Management Team, Bridges and his cohorts filled every 
link in the supply chain, including securing and hauling materials, 
production, packaging and distribution. 
The first batch of 50 gallons of sanitizer was distributed in 5- and 
1-gallon jugs for refilling smaller containers. When small bottles 
that would hold 2 to 3 ounces became available, another 2,000 
small bottles were distributed. Taken together, the initial batches 
were the equivalent to about 4,500 small dispenser bottles. Enough 
sanitizer remains to fill another 2,000 small bottles as needed.
Bridges credits the expertise of the UM family in the effort to 
help and support the greater Montana community.
BUSINESS ASSISTANCE
Thanks to the UM BEAR initiative, Montana businesses affected 
by the coronavirus pandemic are able to access a variety of resources 
related to operations and continuity.
The COVID-19 Business Emergency Assistance and Recovery 
(BEAR) Powered by UM initiative is the entry point for business 
owners and managers seeking assistance and expertise during 
the pandemic. Resources include assistance with CARES Act 
or Emergency Injury Disaster loans and the Paycheck Protection 
Program, the Families First Corona Response Act, employee and 
unemployment issues, legal questions, financial management advice 
and general business strategy advising. 
UM supports businesses across the state, helping them mitigate 
the impacts of the coronavirus through its Accelerate Montana 
portfolio of economic development programs.
The Missoula Small Business Development Center, hosted 
at UM, has helped businesses prepare for applying for loans via 
the Small Business Administration or the CARES Act. UM’s 
Blackstone LaunchPad and Accelerate Montana Rural Innovation 
Initiative provide coaching sessions to entrepreneurs, as well as host 
live interviews and webinars with business owners, lawyers and 
other experts to share insights and expertise.
In response to a request for help through BEAR Powered by UM, 
the University identifies individuals, programs or organizations that 
are best suited to assist or guide the business.
ACADEMIC EFFORTS
On the academic side, UM took steps to allow health-program 
students to move through their coursework more quickly in order 
to help bolster frontline health care professionals in the fight against 
the pandemic even before the students graduated.
This spring, health programs at Missoula College, including 
nursing, respiratory care, medical assisting, surgical technology and 
radiology technology, rearranged class schedules to move students 
into the area workforce as rapidly as possible.
MC also helped out local health care providers by suspending 
clinical rotations to conserve valuable PPEs and to protect students 
against exposure to the virus. The Respiratory Care program also 
made four UM training ventilators available to area hospitals. In 
addition, the Surgical Technology program donated nearly 1,000 
masks, gloves and gowns to area health facilities.
As the coronavirus pandemic continues to flare up in Montana, 
lessons learned in the initial outbreak will help UM to respond 
even more quickly and effectively. Statewide partnerships, resource 
sharing and collaboration developed in the past several months 
will be vital to the health and safety of Montanans as we all move 
forward together. •
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We often think of beavers as ecosystem engineers, but it turns out so are bison.Instead of being constrained by what might be called more traditional grazing patterns, bison in Yellowstone National Park can maintain the best forage for themselves by manipulating the landscape as they graze, essentially restarting spring green-up 
in a way that’s big enough to see from space. So says a study published in the prestigious journal Proceedings of the National Academy of 
Sciences by a team of researchers that included UM Professor Mark Hebblewhite and alumnus Dan Eacker.
The study, “Migrating Bison Engineer the Green Wave,” was led by Yellowstone National Park scientists Chris Geremia and Rick Wallen 
in partnership with biologists at UM, the University of Wyoming and the U.S. Geological Survey.
As aggregate grazers, bison chow down in large groups that can number in the hundreds or thousands. As herds migrate to higher 
elevations during the summer months, they eat and trample plants below them, sort of like a lawn mower, keeping the plants in a 
perpetually growing, green state that’s more digestible and nutritious. Because bison graze in big groups and with such intensity, they 
essentially restart spring green-up as they move. In this way, bison can manipulate the length of the growing season for plants in the park 
and how nutritious and green those plants grow.
ECOSYSTEM 
ENGINEERS
Study reveals how Yellowstone bison help  
create spring green-up in the park
BY KASEY RAHN
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Like massive living lawn mowers, Yellowstone National Park bison 
actually manipulate spring green-up as they migrate through the park. 
(Photo courtesy of the National Park Service) 
“Across the globe, ecologists have studied ungulates like bison and whether they affect their own ‘grazing lawns,’” Hebblewhite says. 
“Despite some evidence that African buffalo and Serengeti wildebeest can alter their ecosystems, this is the first evidence that bison can 
manipulate spring green-up in Yellowstone – or anywhere else in North America – through their movements and grazing.”
 This ability to engineer grasslands also alters how bison migrate in surprising ways.
The Green Wave Hypothesis says that the green wave – the progression of spring green-up from low to high elevations or latitudes – 
determines where and how fast herbivores migrate. Come spring, many species, like elk and mule deer, “surf the green wave,” following 
the delicious siren’s call of new plant growth as it winds its way from the lowlands in the early spring to the mountaintops as the season 
progresses – or from southern latitudes to northern ones.
Most North American ungulates – hoofed mammals – have to closely match their migrations to the green wave, whose timing depends 
on temperature, precipitation and snow melt. It’s one reason why you might catch a glimpse of elk closer to campus in the bottoms of the 
Missoula Valley early in the season, only to have them disappear into the mountainous abyss as soon as it starts to warm – and green – up. 
And it’s one of the reasons Western mule deer migrations are so intense, sometimes 200 miles one way. When you’re dependent on spring 
green-up for healthy food, there’s not much else to do except 
follow it.
Bison, though, don’t surf very well. Instead, they build the wave.
Animals like bison and wildebeest, who gather and graze in very 
large groups, create grazing lawns – areas where heavy grazing and 
fertilization from urine and dung allow for constant new plant 
growth. But most previous studies have quantified this at only 
relatively small scales.
“The data showed that grasses heavily grazed by bison were 
more productive compared to exclosures where bison were not 
allowed to graze,” says UM alumnus Matthew Kauffman with the 
U.S. Geological Service Wyoming Cooperative Fish and Wildlife 
Research Unit. “The mowed-down forage had higher ratios of 
nitrogen to carbon, a standard measure of nutritional quality. And 
the green-up was earlier, faster, more intense and lasted longer.”
The researchers also found that instead of following spring up to 
higher elevations, bison stopped about two-thirds of the way along 
their migration and let green-up pass them by. But by stopping, 
they created grazing lawns and maintained high-quality diets.
“We knew that bison migrated, and we figured they followed 
the green wave, but we didn’t know that their influence on the 
landscape could affect the entire way that spring moves through 
the mountains and valleys of Yellowstone,” says co-author Jerod 
Merkle, the Knobloch Professor in Migration Ecology at the 
University of Wyoming and a UM alumnus. “They are not just 
moving to find the best food; they are creating the best food.”
FIELDWORK MEETS NASA DATA
The study pairs boots-on-the-ground field research with cutting-
edge analysis of data from NASA satellites.
For 13 years, Yellowstone researchers Geremia and Wallen tracked 
migrating bison across the park using GPS collars and quantified 
their foraging habits, took detailed measurements on plants, and 
collected and analyzed samples of bison dung.
The UM team – consisting of 
Hebblewhite and Eacker – helped 
analyze all of that GPS data from 
hundreds of collared bison, 
using a habitat-use analysis they 
A Yellowstone bison awaits spring 
green-up. (Photos courtesy of the 
National Park Service)
developed in-house. They also analyzed NASA data to determine 
if the changes NPS scientists saw in the field scaled up to the whole 
ecosystem.
They did. NASA satellite images showed that grasslands where 
Yellowstone bison graze heavily have different green-up patterns 
than elsewhere in the park.
“A real strength of our work was the pairing of on-the-ground 
grassland plots with remote sensing data, as well as GPS collar 
data from bison,” Hebblewhite says. “The fact that we could see 
the effects of bison on grasslands from space and interpret these 
effects with a long-term, carefully designed grassland experiment 
highlights the team’s skillset. Our work shows that bison are 
capable ecosystem engineers, able to modify grasslands in a way that 
enhances their own grazing.”
Hebblewhite and Eacker used MODIS data for the study. 
MODIS (the Moderate Resolution Imaging Spectroradiometer) is a 
sensor housed on two satellites that view the entire Earth’s surface 
every one to two days. Launched about 20 years ago, MODIS 
sensors acquire data in 36 spectral channels – from near-infrared 
to invisible wavelengths up through thermal infrared channels. 
Information obtained from these bands are used for atmospheric, 
cryosphere, terrestrial and oceanic measurements. The data are used 
by scientists to understand numerous Earth processes, including 
changes in land cover, fire mapping and plant growth.
For this study, Hebblewhite and Eacker developed a new method 
to analyze these series of satellite photos over time to determine 
whether bison affect the growing season. But Hebblewhite says the 
work builds on decades of collected expertise of remote sensing of 
earth systems at UM, beginning with that of Regents Professor 
Emeritus Steve Running, a well-known climate scientist who 
shared in the 2007 Nobel Peace Prize.
“He had an immense role in developing 
the satellites that we used in this analysis,” 
Hebblewhite says. “My involvement builds on 
his mentorship of me when I first started 
as an assistant professor. In my Ph.D., 
before I started here, I was one of the 
first people to use MODIS data to test 
how it influenced animal movement 
and behavior. Early on, Steve and I got a 
NASA grant to continue that work and to 
help the state and federal agencies better 
understand why animals do what they 
do, using remotely sensed data.”
Originally hired to teach 
dendrology – tree identification 
– in 1979, Running became 
interested in some of the very first 
computer simulations in ecology. 
It’s a self-proclaimed quirk that 
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quickly got him involved with NASA. Running was one of the 
principal investigators on the MODIS project when NASA began 
developing the sensor in the 1980s.
When he signed his MODIS science team contract in ’89, it 
was the biggest contract in the history of the Montana University 
System. Running is still on the NASA grant for two more years, 
until the satellites and sensors officially reach the end of their 
lifespan and are decommissioned.
“It was all quite a big deal back then,” Running says. “It was the 
biggest Earth observation mission that had ever been done, and I 
had a front-row seat. The MODIS dataset started in the year 2000, 
so when [Mark] started looking at it in 2004, it was still quite a new 
sensor, and very few biologists were paying much attention to it. 
Mark was one of the first wildlife bio guys to start thinking that 
could we learn by coupling our wildlife sensing data with these 
daily global satellite datasets coming from these sensors. It was 
certainly leading science back then, and it certainly still is if you’re 
getting papers in PNAS.”
“So much of previous land management – both wildlife and 
range management for grazing – has been, you might say, through 
the window of a pickup truck, driving around and seeing what 
things look like from the truck,” Running says. “It’s really a step 
into the future to be using satellites where you can see the entire 
landscape at once – not just the couple of miles on either side of the 
road you can see from your truck.” 
SCIENCE WITH IMPACT
As a result of the study, the researchers say that the Green Wave 
Hypothesis needs revision to include group-forming grazers like 
bison, which don’t only migrate to find forge, but create forage 
as they go.
The findings also beg the question of what of what these 
dynamics might have looked like in the past, before European 
colonization, when 30 million plains bison roamed North 
America. Today, bison occupy less than 1% of their historic range. 
Yellowstone’s 5,500 bison, which still migrate up to 100 kilometers, 
are the last truly migratory herd.
Capable of engineering the ecosystem they inhabit, grasslands 
with wild bison would have looked radically different than 
they do today.
“Today there is growing effort to restore bison to habitats they 
once roamed,” Geremia says. “As we seek to reestablish bison, this 
study shows us what large bison herds are capable of when they 
are allowed to seek out the best forage and move freely across large 
landscapes.”
Hebblewhite says the research also has potential impact for 
hoofed mammals the world over.
“It’s very timely because there’s a big debate in Yellowstone 
coming about whether there’s too many bison,” he says. “That 
question really has a bunch of problems, but one of them is the 
assumption that if you have too many animals that eat grass, they’ll 
eat too much grass and lead to overgrazing. But our study shows 
that bison modify forage in a way that benefits them and probably 
lots of other species. They did so by basically acting like a giant 
lawn mower.”
Hebblewhite says bison modify their ecosystem much like beavers 
do, improving conditions for themselves and other species.
“This tells us that bison probably had this same effect over the 
whole continent,” he says. “Our work has global impact for the 
conservation of big, large-scale migration. Caribou in Canada. 
Wildebeest in Africa. We thought we’d see something, but we 
didn’t expect to see as strong of an effect as we did see.” • 
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UM student Elijah Fisher felt tired and frustrated long ago, a feeling he began working out through kinetic, expressive dance, alone in a studio.
The dance piece he created, “TIRED | T1RED,” has won 
accolades, yet the context around it changed completely after 
protests over the deaths of Black people at the hands of police 
in the U.S.
The 24-year-old takes the stage on his own. Sometimes bearing 
a mask and accompanied only by a medley of hip-hop tracks, he 
wordlessly communicates the exhaustion he feels as a Black-Filipino 
man who’s spent years living in predominantly white communities.
He hopes audiences see it and ask themselves questions like “Why 
is he tired?” and “How can we all help take this conversation of 
race as a nation, as a people, and have more complex conversations 
about it?”
Fisher is studying for his Master of Fine Arts in acting in UM’s 
School of Theatre and Dance and will graduate in May 2021. He 
grew up in Richmond, California, where he dabbled in theater 
during his senior year of high school. He enrolled at the University 
of Portland and its strong theater program, eventually changing his 
major from computer science in favor of drama.
He was drawn east to Montana and UM’s School of Theatre and 
Dance for a few reasons. One, the acceptance is limited, so he knew 
the faculty would be focused on his cohort. Second, he wanted the 
opportunity to teach.
“I thought that would be a great opportunity for me to really 
hone my skills, because if I know what I’m talking about, then I can 
actually execute it,” he says.
Besides his main focus on theater, he also was interested in 
learning more about dance outside of his self-taught hip-hop style.
Last fall, he took a Creative Practice I course with Brooklyn 
Draper, a visiting assistant professor of dance. At the start of the 
semester, students learned they would have a final project.
Almost immediately, he began working on what would 
eventually become “TIRED.” Like most of his dance work, he starts 
with the music. The seed was a track called “151 Rum” with rapid 
verses by Atlanta rapper JID.
“This song makes me feel like I’m tired, you know, and I want the 
audience to feel as tired as I am,” he says.
The weariness comes from a feeling he had after leaving 
California for Oregon, and later, Montana.
“Being in predominantly white spaces can be truly exhausting,” 
he says. “I didn’t realize it was that way until I found myself kind 
of adapting to the spaces that I’m in, as opposed to just existing the 
way that I want to.”
STUDENT SPOTLIGHT:
A TIMELY STATEMENT VIA DANCE
BY CORY WALSH
Fisher feels the need to code-switch frequently, or feel a burden of 
unspoken expectations.
“If I’m around Black people in Missoula, then I am not 
necessarily acting a completely different way, but I feel more 
comfortable to just be, whereas, if I’m around other people, 
then there’s an expectation of me to behave as opposed to just 
be,” he says.
While developing the piece, he researched the idea of whiteface 
– used in performances by Eddie Murphy and Donald Glover. A 
white mask, used as a learning tool in a Performance and Practice 
course with visiting theater faculty member Mark Plonsky, became 
a key prop in “TIRED.”
Fisher eventually edited together a suite of songs into “TIRED,” 
which he performs alone, clad only in a pair of jeans. During  JID’s 
introductory track, he creates staccato movements, with references 
to the lyric’s repeated use of “run,” he is basically, as he says, 
“running in place.”
Elsewhere he references movement from the movie “Black 
Panther” or hangings or the “intergenerational trauma that 
lives within Black bodies,” he says. That song segues into “Who 
Dat Boy” by Tyler, the Creator, with Fisher wearing that mask, 
which he decided to paint black, as a way of conveying ideas 
about questioning whether he matched his own or others’ 
expectations of him.
During the next track, “SWITCH IT UP | ZWITCH 1T UP” by 
Denzel Curry, he places the mask on the back of his head and cycles 
through movements in “Who Dat Boy” backward, which he figured 
out with the help of phone videos and mirrors. For the finale, Kanye 
West’s near-spoken word, “I Thought About Killing You,” he places 
the mask on the ground and makes subtler moves. They’re intended 
to match the song’s frank words about depression and suicide, 
as Fisher was “thinking about wanting to kill my own Blackness 
within me so I can adapt enough,” he says.
Some decisions, like his circular sprints around the entire stage, 
are rooted in his classes studying modern dance, where students 
are taught to fill a performance space. He also thought deeply 
about theater and dance lessons emphasizing awareness – what 
movements are you making and why, or what are you “not doing” 
and what does that communicate?
The program also encouraged constant experimentation. “This is 
supposed to be your playground to do whatever you want, let your 
imagination fly,” he says.
Like a plotline in a dance film, Fisher kept his piece mostly private 
until a debut when he was nearly finished. While working it out, 
he’d felt awkward performing it in front of white people.
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“A lot of it was developed in the dark, but I was 
hearing things that my professors were telling me from 
classes,” he says. He “debuted” a mostly completed piece 
during a brown-bag gathering where performers were 
supposed to share their progress.
Dance Professor Heidi Jones Eggert says Fisher’s 
piece is “so genuine, so pure, so honest and exquisitely 
performed” and that Fisher “gives his everything,” and 
the “vulnerability that comes with it is just so rare.”
Since Fisher is an actor (and a musician as well), she 
thinks those interests visibly differentiate his work. 
“They’re all different forms of storytelling,” she says, 
and they cross-pollinate in his choreography and 
performance.
The UM program selected Fisher’s work for the 
American College Dance Association’s Northwest 
regional conference in Spokane back in March because 
they were confident it could reach a national stage after 
the regional conference, and in part they wanted him 
and his message to get exposure and feedback from a 
larger and more diverse audience.
The performance, which solicited applause before it 
was over, was described as “outstanding,” “nuanced” 
and “virtuosic” by adjudicators and subsequently 
picked for the National College Dance Festival in Long 
Beach, California, in May.
After the pandemic struck the United States, that was 
called off. Yet Fisher is stoic while discussing that missed 
opportunity.
“I can’t be sad that my thing got canceled, ’cause 
everything got canceled,” he says. However, he is sad 
he lost a chance to bring his work to his home state 
and perhaps a larger Black audience. He says responses 
from largely white crowds has been positive but not as 
deep as he’d hoped. He wanted more questions about 
the complexity of being Black, the exhaustion they’re 
witnessing and why he might feel that way.
During the pandemic, he wants to take time 
during the pause on live performances to develop art 
like “TIRED.”
“My intention is to continue developing this type 
of work, because it was important before, but it’s still 
important now,” he says. “I also found time to channel 
my energy into my new, debut album, ‘Nothing to 
Say,’ in collaboration with Britt Arnesen. Creating 
this album was important to me because I wanted to 
show people that I am entering these conversations by 
leading with love through an avenue that can reach any 
individual in the comfort of their room.”
Fisher wants the difficult discussions and questions 
about being Black in America to go on.
“The conversations are hard but they are happening,” 
he says, “and I think one of the big things is that we have 
to continue the momentum and make sure that it’s not 
just a moment but a movement.” •
Elijah Fisher’s original dance “TIRED | T1RED” topped the 
American College Dance Association’s 2020 Northwest 
regional conference in Spokane. (Photo by William Muñoz)
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AIR ALERT
UM research finds lingering health effects 
after major 2017 smoke event
BY CARY SHIMEK
Seeley Lake school buses fade into the smoke during the 2017 Rice Ridge Fire, when 
students were evacuated to learn in the cleaner air at Paws Up Resort 22 miles away. 
(Photo by Andi Bourne/Seeley Swan Pathfinder)
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Lightning sparked the Rice Ridge Fire near the end of July 2017. During the next seven weeks, the blaze charred more than 150,000 acres of Montana forest as it was contested by 
an army of 700 wildland firefighters.
Where there’s fire, there’s smoke. A blanket of white descended 
on nearby Seeley Lake, turning that small town into a gray ghost 
land for the next 49 days. It was oppressive – a smoky campfire 
residents couldn’t escape without actually fleeing the area.
Researchers know airborne particles less than 2.5 micrometers 
(PM2.5) in diameter are most likely to threaten human health, and 
air quality is measured in micrograms per cubic meter. Air alerts 
start when PM2.5 rises to 36 micrograms per cubic meter. At this 
point, the elderly and people with underlying conditions are told 
to limit activity. At 150 micrograms per cubic meter, high school 
football teams can’t practice outdoors or host games. 
During the entire Seeley Lake smoke event, the air averaged 220 
micrograms per cubic meter. Some daily averages spiked to over 
600, and hourly averages could hit 900.
Andi Bourne, editor of the Seeley-Swan Pathfinder newspaper, 
lived through it all, covering the fire and smothering smoke that 
threatened her small community.
“It was just depressing,” she says. “You wake up and you can’t 
see across the lake or see the mountains because of the haze. It felt 
like it was pressing down on you, and it would get worse during the 
day instead of better. We stayed indoors a lot, so it felt more like the 
middle of winter than summer. It was so isolating – kind of like 
what we all are experiencing with COVID right now.”
She asked Seeley old-timers if they had ever experienced 
anything like it.
“They said it was just unprecedented for it to go on so long,” 
Bourne says. “I think the valley has been socked in like that for a day 
or two, but it had never hung around for as long as it did. It’s not 
comparable to anything. So when I first heard about the University 
of Montana study, I thought, yeah, somebody should be studying 
the health effects.”
Chris Migliaccio is an immunologist and researcher with UM’s Center for Environmental Health Sciences. For more than a decade, he has delved into the long-term health risks 
associated with exposure to wildfire smoke and biomass burning. 
A few weeks after the Rice Ridge Fire blew up, he got a call from 
the Missoula City-County Health Department.
“They said there were people exposed to extremely high levels of 
smoke,” he says. “Was there anyone at the University interested who 
had the capacity to come up?”
Migliaccio and the team moved fast to get approval for non-
invasive human testing. He soon led a group of pharmacy, 
community health and biomedical faculty members – along with 
pharmacy, nursing and social work students – to set up a testing 
event in the Seeley Lake community center.
The team of about 25 researchers arrived the day after rain finally 
knocked down smoke in the area, and they requested community 
volunteers so they could start gathering baseline data. The team was 
able to use this initial screening to land a $400,000 grant from the 
National Institute of Environmental Health Sciences to continue 
the study long term. Migliaccio says they tapped emergency 
funds usually devoted to studying the aftereffects of events like 
hurricanes.
The subjects provided information on height, weight, 
demographics, behavior, mental health, breathing and lung 
function. Mary Buford, a staff scientist in Migliaccio’s lab, is 
certified to conduct spirometry – standard testing for how well 
lungs function. In one test, subjects try to expel as much air as 
possible from their lungs in the first second. A healthy 19-year-old 
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should be able to expel 85% of her lung volume in the first second of 
the spirometry test. For those 60 or older, the accepted range is 70%.
The team gathered data from a cohort of about 100 people in 
2017. But what made their study more significant is they returned 
again in 2018 and 2019 to check most of the same people. They 
searched for possible health effects from the unprecedented smoke 
exposure that could be revealed over time. 
“What we found was a decrease in their lung function as a 
cohort,” Migliaccio says. “We calculated that 10% of the people we 
tested in 2017 were below the limit of normal. Then, when we came 
back in 2018, 45% had dropped below the limit of normal. So there 
was some delayed adverse effect. It was not at all what we expected.”
The 2018 and 2019 fire seasons were much less intense than 
2017 in western Montana, so people in Seeley Lake have not 
endured further terrible smoke exposures. Migliaccio says when 
they returned in 2019, some people had gotten better, with 
only 33% testing below the normal limits. (With the onset of 
COVID-19 in 2020, researchers have not been able to return for 
additional testing.)
Migliaccio’s team also has studied groups of people in the 
Montana towns of Thompson Falls and Hamilton, which had 
wildfire smoke in 2017 but far less than Seeley Lake. They have 
detected some reduction in lung function in those communities, 
but it’s not as pronounced as what they found in Seeley.
The researchers also quizzed their subjects about whether they 
had the seasonal flu vaccine and whether they caught the flu in 
either of the following two flu seasons. Migliaccio says once again 
they detected a lingering aftereffect: The normal flu infection rate 
(6% to 20%) jumped into the upper 20 percentage rate in the winter 
of 2017-18. But the following winter, the rate fell back to normal. 
Researchers in UM’s School of Public and Community Health 
Sciences also examined hospital records after 2017 in the study areas 
and found increased reports of influenza.
“It looks like there is strong evidence of increased susceptibility 
to respiratory infections after a significant smoke exposure like 
they had in Seeley,” Migliaccio says. “I was part of a study where 
we exposed mice to wood smoke prior to inoculation with S. 
pneumoniae. We found a higher level of bacterial deposition which, 
like the studies from the 2017 fires supports this idea of increased 
risk of lung infections following smoke exposures.”
Another concern, he says, is that a bad fire season in Montana 
could boost infection rates during the 2020 coronavirus pandemic. 
European scientists found increased COVID-19 mortality rates in 
northern Italy in regions with higher air pollution.
With climate change heating the globe, indicators point to 
longer, more-frequent fire seasons in Montana. What advice does 
Migliaccio have for someone stuck in a prolonged smoke exposure?
“HEPA filters,” he says. (HEPA stands for high efficiency 
particulate air filter.) “You can get stand-alone- filters to generate 
a safe air space in your home or office. I heard of one older couple 
during the smoke in Seeley – people dealing with underlying 
conditions – and they said, hands down, that they are sure the filter 
saved their lives. A number of people used the filters in the Seeley 
area in 2017, and then, of course, all the stores ran out of them.”
Migliaccio says there is a lot they still need to learn.
“I want to know, if we don’t have fires, will the people in Seeley 
return to lung function levels they had before 2017? Or is this lung 
decrease the new normal? If you get hit by multiple bad fire seasons 
in a row, does your lung function keep decreasing? These are 
important questions to understand the long-term health effects of 
these exposures.”
Bourne, the Seeley Lake editor, endured the horrible smoke of 2017 with her husband, Nathan, and 1-year-old daughter, Olivia. A former wildland firefighter, Bourne was a fit 
37-year-old at the time and continued to go for runs when the 
particulate would thin a bit. They also had a HEPA filter going in 
Olivia’s room.
She and her husband participated in the UM study to see if the 
scientists could detect any sort of health impacts. And even though 
Bourne admits to being asthmatic since she was a toddler, her family 
as a whole seems unaffected by that 49 days of smoke.
But …
“Both of us, when we get sick, it has gone to our lungs, and we 
just can’t seem to shake it,” she says. “It hangs on a lot more. When 
my husband gets sick now, he’s feeling rough for a month. It’s 
just crazy.”
Not that they let anything slow them down for long. When 
the Rice Ridge Fire forced the couple to evacuate Seeley Lake for 
two weeks, they just moved four miles north of town and set up a 
newspaper office in their in-law’s house.
The newspaper didn’t miss an issue. •
UM immunologist Chris Migliaccio and his team discovered a delayed 
decrease in lung function among people who lived through unprecedented 
smoke exposure.
Andi Bourne and her husband, Nathan, covered the news with their 
Seeley-Swan Pathfinder newspaper in 2017 when smoke smothered 
their small community for 49 days straight. They are pictured with their 
daughter, Olivia, and dog, Stihl. 
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Eliminate those filler words and convey certainty when speaking to children because true confidence is key for relaying information to 
kids, says a new study co-headed by a University of Montana developmental psychologist.
Dr. Rachel Severson, an associate professor of psychology, published the findings this past January in collaboration with Susan Birch at 
the University of British Columbia and Adam Baimel at Oxford Brookes University. Based on a series of three studies with 662 children at 
UBC, the experiment discovered kids’ preferences on learning from confident versus hesitant individuals.
Severson, whose interest in working with children grew while witnessing their problem-solving in Nepal and India, researches how kids 
think about others’ minds. She earned her doctorate in developmental psychology at the University of Washington and arrived at UM in 
2016 after time at the University of Oslo, Western Washington University and UBC.
KIDS, CONFIDENCE 
AND CREDIBILITY
UM Psychologist Adds to Research on How 
Children Learn
BY COURTNEY BROCKMAN
UM researcher Rachel Severson conducted a study that 
revealed children prefer to learn from confident people, 
but they eventually balk at learning from those who come 
across overly confident. 
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She says the new study suggests children 
are more savvy at learning from others than 
previously thought. Children don’t just 
prefer to learn from confident people; they 
also avoid learning from overly confident 
people – making them less likely to believe 
misinformation and ensuring they are 
learning accurate information.
The unusually large sample size of 
kids gave the researchers a high power 
to detect differences for the study. Some 
of the children were part of the Early 
Development Research Group’s decades-old 
database of 30,000 families. Others entered 
the study through public engagement at 
the UBC Living Lab in the Telus World of 
Science, or Science World. 
Severson says parents and children alike 
took to the experiments.
“One of the wonderful things about 
doing research with children is they 
love having an attentive adult who’s just 
listening,” Severson says. “A lot is set up 
as games, so it’s like we’re playing a game 
together. Kids love it, and parents love seeing what the kids do and 
hearing about what we are researching.”
Previous research shows children even as young as 2 1/2 years 
prefer to learn new information from confident individuals 
over hesitant ones. But is that tied to whom they think is more 
knowledgeable? What about someone who is confident but not 
actually knowledgeable?
That is what Severson and her colleagues wanted to measure.
In the first study, children ages 3 to 12 watched videos of two 
models – one confident and the other hesitant – who provided 
different answers to the same question. The children were asked 
to select which answer they thought was correct and whom they 
thought was smarter, and their pattern of choices provided insight 
into which model they thought was more credible.
To convey confidence versus hesitancy, the informants used 
linguistic cues like “I know” versus “I think.” And they conveyed 
how certain they were with paralinguistic expressions such as rising 
intonation or a physical expression like shrugging shoulders.
 In the condition where both models were knowledgeable 
about the information, but one person was confident and the 
other hesitant, the children preferred the confident individual – 
as expected.
In the other “uniformed condition,” neither model was 
knowledgeable, although one responded confidently and the other 
hesitantly. Children age 3 to 5 preferred to learn from the confident 
model, even though her confidence was not justified.
“What we found was kids, especially younger kids, were still 
swayed by the confidence,” Severson says, “but they did not account 
for how well the model’s confidence was calibrated with her 
knowledge.”
But children age 5 to 12 years showed a significant move away 
from the unjustifiably confident model and toward the hesitant 
model whose level of confidence matched her knowledge.
Two follow-up studies assessed how kids react to two confident 
people, one informed and one not. As expected, kids up to age 8 
preferred a confident and knowledgeable 
model, showing they attend to both 
knowledge and confidence.
But with two paired hesitant individuals, 
one knowledgeable and one not, there was 
no preference in children up to 8 years.
Why? Severson thinks children learn 
whom to trust in a phased approach. 
Up to about age 5, they trust confident 
individuals. Then around age 5 they 
start showing skepticism of unjustifiably 
confident people. But learning to trust 
people who are justifiably hesitant is harder, 
and not until around age 8 do kids begin to 
recognize that hesitancy is justified when a 
person lacks knowledge. 
Interestingly enough, the tendency to 
trust overconfident people is still evident 
in adults. 
A preliminary study Severson conducted 
with a diverse group of undergraduates at 
UBC, including international students, 
showed unjustifiably confident people are 
still trusted by adults. 
“What we’re seeing is that about roughly 30% of adults are 
still swayed by that confident individual, even when they are not 
knowledgeable,” Severson says. “That’s helpful for us to know 
what’s the ceiling level.”
One follow-up study at UM measured how contexts with moral 
implications such as resource allocations, harm and injustices 
change children’s responses to confident and hesitant people.
Children around age 5 start preferring hesitant informants if the 
moral stakes are high, such as scenarios involving hungry animals 
and a shortage of food.
“What may be happening is kids are interpreting confidence as a 
kind of rush to judgment in the morally relevant scenarios, whereas 
hesitancy may indicate appropriate deliberation,” Severson says.
Severson, who has studied children’s interactions with robots 
and other “personified” technologies, also will bring smart speakers 
into the mix to find out whether kids will treat them as trustworthy 
sources for learning factual information, versus information with 
moral implications.
What does all this mean for parents?
Since children around age 5 begin taking the internal state of a 
person into consideration, as well as their confidence, Severson says 
they can recognize when their parents don’t know information.
“It’s good for parents to pay attention that their kids will view 
them as being credible, moreso and increasingly as they get older, 
when they’re appropriately confident or hesitant,” Severson says. 
“It’s really important for parents to acknowledge when they don’t 
know something their kids ask about.”
In a challenging and uncertain situation like a pandemic, parents 
should prioritize good communication and connection with their 
kids, as well as sometimes just admitting when they don’t have 
the answer.
“I think it’s important to have that transparency and to be well-
matched to what you are putting out,” Severson says. •








with their kids, as 
well as sometimes 
just admitting 
when they don’t 
have the answer.
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With its doe-like eyes, soft ears and furry white belly, the 
diminutive deer mouse has a cartoon quality that puts it closer to 
gerbil than rat on the rodent scale of adorability.
UM disease ecologist Angela Luis knows deer mice well, having 
spent countless hours studying these tiny rodents in fields across 
western Montana to learn about environmental impacts on their 
lifecycle and, more importantly, how they carry – or serve as the 
reservoir for –Sin Nombre hantavirus, which causes hantavirus 
pulmonary syndrome.
This respiratory disease, 
while not a player on the same 
pandemic stage as COVID-19, 
is one of the most serious 
illnesses carried by rodents, 
killing between 30% to 40% of 
humans who contract it.
“We have a high incidence 
of the virus here in mice, but 
we don’t see as much disease 
because Montana’s human 
population is so small,” Luis 
says, noting that up to 20% of 
deer mice carry the virus and 
that several Montanans contract 
it each year. “Still it is definitely 
an emerging disease.”
Deer mice, then, may be cute, 
but they are no Mickey Mouse.
Luis and her research team at 
UM’s Population and Disease 
Ecology Lab focus on the 
mechanisms of host ecology in 
determining disease dynamics 
in wildlife and the transmission 
of diseases between species, 
including humans. Such 
information can be a critical 
component to predicting when an outbreak will occur and 
ultimately mitigating its spread or stopping it altogether.
Although deep into hantavirus research, Luis has spent a 
significant amount of 2020 lending her experience and expertise 
to discussions of COVID-19, appearing in newspaper articles and 
on webinars.
“I was teaching a disease ecology class this spring when we had to 
switch to remote instruction. My students were certainly engaged,” 
says Luis of the unique circumstances of teaching a subject making 
front-page news.
The COVID-19 pandemic may have caught governments and 
the public off guard, she adds, but it came as no surprise to disease 
ecologists.
“And, it will not be the last 
pandemic in my in my lifetime,” 
Luis says. 
The reasons for this are many.
Bacteria, fungi and viruses 
exist everywhere and are a 
natural part of our environment 
–sometimes for the better (the 
aging of cheese and fermenting 
of beer) and sometimes for the 
worse (Ebola, MERS, HIV/
AIDS, COVID-19).
In the case of viruses, the 
switch – or mutation – from 
harmless to deadly, and the 
mechanisms for how this 
happens, are at the crux of 
research taking place in the 
bowels of bat caves, remote 
jungles, Montana fields and 
research facilities around 
the world. The advent of 
COVID-19 has given this 
often-unheralded work a 
global platform.
Viruses are slippery subjects, 
and much remains to be learned 
about their modus operandi, 
but scientists comfortably estimate that between 60% to 70% of 
emerging diseases in humans come from wildlife. This spillover 
to humans is called zoonosis. Those viruses that make the leap 
share similar traits, including the ability to mutate quickly, adapt 
Researcher studies how diseases jump from other 
creatures to people
BY RAEQUEL ROBERTS
UM disease ecologist Angela Luis checks the ear tag of a deer mouse as 
part of a hantavirus study. (Photo courtesy of Angela Luis)
FROM ANIMAL HOSTS
TO HUMANS
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to a wide range of animal hosts (like bats, pigs, cows, 
camels or rodents) and spread easily through saliva, fecal 
droppings or blood.
And when they make the leap, even the most effective 
virus – one that penetrates host cells and highjacks 
its genetic material to replicate – can have widely 
ranging impacts on its host, from no symptoms to 
imminent death.
While animal-to-human spread is a millennia-old 
phenomenon, the emergence of zoonotic diseases has 
accelerated during the past few decades as humans clear 
forests for farmland, recreate in remote areas, and hunt 
and trade wildlife for food and other resources. The 
impact of our ever-increasing interactions with nature 
and the destruction to biodiversity that often results 
drives much of Luis’ research.
“Montana is great place to do this research because 
we have some of the most intact ecosystems in the 
country,” Luis says.
As you might expect, biodiversity, overall, is a good 
thing. Luis points to Lyme disease as the perfect 
example – one that, in this case, involves another 
rodent, the white-footed mouse. It serves as the reservoir 
species for Borrelia burgdorferi, the bacterium that 
causes Lyme disease. The dreaded deer tick transports 
the virus to humans in its bite.
“These mice grow the bacteria really well,” says Luis, 
“and if a tick feeds on a mouse that has the bacteria and 
then feeds on another mouse, it spreads the bacteria. If 
the population in the area is diverse and the tick feeds 
on a raccoon or a vole, the virus doesn’t spread. So, with 
Lyme disease, biodiversity leads to less disease.”
But increased animal density also can stress animals, 
weakening their immune systems and leading to more 
disease in animals. Deer mice, Luis says, transmit the 
hantavirus through grooming and biting. A stressed 
mouse, fighting for food, may be more likely to bite and 
more likely to spread a virus or bacteria.
This interplay, then, between density and biodiversity 
is a dynamic and delicate balance, one that Luis finds 
fascinating.
“Some researchers spend their whole career studying 
two genes,” she says. “I like the bigger picture. How are 
diseases transmitted? How do we stop them? How do 
we prevent them?”
Luis now works with the Commission on Ecosystem 
Management, part of the International Union for Conservation 
of Nature, studying sustainable management, conservation 
and ecosystem restoration. Established in 1948, IUCN is an 
organization of scientists, government agencies and NGOs working 
in the field of nature conservation on a variety of fronts – from 
water resources to environmental law.
Luis and collaborators are interested in how loss of biodiversity, 
for example from habitat loss, can lead to new diseases emerging 
from wildlife. “And, are there habitats that are already damaged that 
we can restore and possibly reduce viruses?” she says.
Cultural issues, too, must be addressed, she says, if we want to 
preserve the environment and slow the transmission of diseases 
from animals to humans.
“We can’t just say let’s get rid of wet markets because they’ll just 
turn into black markets,” Luis says, referring to the suspected arena 
of COVID-19 outbreak in Wuhan, China.
It’s important in any discussion of zoonosis, Luis says, not to 
vilify animals who carry disease viruses, but to understand how 
the viruses they carry spill over to humans. Bats, for example, 
are prestigious in their ability to harbor viruses including, many 
scientists suspect, the coronavirus that causes COVID-19.
“Bats are fascinating creatures and are really important in the 
ecosystem. They eat a lot of insects, they pollinate tequila (agave) 
plants, they contribute to our economy,” says Luis, who has also 
done extensive research on bats. “But they also carry disease. So, we 
have a lot to learn from them and how their immune systems work.”
And about those deer mice? There is a lot to learn from them too, 
Luis says, “And, yes, they are very cute.” •
Amy Kuenzi, a Montana Technological University researcher and Luis collaborator, weighs 
a deer mouse attempting to climb the scale. (Photo courtesy of Angela Luis)
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A t UM’s Institute for Tourism and Recreation Research, there’s an art to the in-person survey. The institute, which has conducted research on travel, tourism and recreation 
since 1987, started doing in-person surveys in 1989 to capture data 
on Montana tourism from visitors and residents.
ITRR has used a variety of methods for asking questions. One 
approach is to deploy a surveyor to a busy gas station, rest area or 
airport, where all types of travelers are likely to stop. At gas stations, 
the “captive” audience is manning the nozzle.
“Our surveyor will walk up, ask if they’re visiting from out of 
state and if they’re willing to take a survey that will last only as long 
as it takes to fill up their gas tank,” says Jeremy Sage, an economist 
and ITRR associate director. “And almost every time, they say yes.”
Those three or four minutes at the pump are enough time to 
gather a lot of solid data: Where the person’s from and if they’re 
traveling for business, recreation, vacation, visiting family and 
friends, or just passing through. How the person spent money 
in the last 24 hours provides a one-day snapshot of spending on 
food, lodging, gas and car rentals, as well as recreational services 
like fishing guides. The nonresident also is offered an extensive 
mail-in survey in which they can track their travel itinerary across 
the state.
“With the mail-in survey, we get a whole bunch more 
information about their stay that we couldn’t have gotten in those 
three or four minutes at the gas pump,” Sage says.
In all, ITRR intercepts 10,000 to 12,000 visitors a year and gets 
about 3,000 extended surveys back in the mail.
All of that in-person surveying made sense before COVID-19, 
but once the pandemic hit, the institute had to adjust its methods 
and expectations. UM’s Research and Creative Scholarship Office 
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halted all face-to-face surveying. But even if they could have done 
in-person surveys, the lack of people traveling would have made it 
near impossible.
“It really changed the dynamic,” Sage says. “Welcome to 2020.”
ITRR, located in the University’s W.A. Franke College of 
Forestry and Conservation, is considered the research arm for 
Montana’s tourism and recreation industry. The work it does 
is used across the state to make decisions regarding tourism 
planning, promotion and management.
Besides in-person nonresident surveys, the institute conducts a 
variety of economic impact and spending studies of niche outdoor 
recreation, including projects about alpine skiing, bicycle touring 
and mountain biking/hiking trail usage, as well as outfitting 
and guiding throughout the state – all important components of 
Montana’s tourism industry.
ITRR has studied the impact of fires to the tourism industry, 
the closure of the Yellowstone River due to the whitefish die-off 
and the impact of increasing gasoline prices on travel behavior. 
Its breadth of knowledge about Montana’s vital tourism industry 
and its experience in thinking about how visitors, residents 
and businesses experience tourism helped it pivot after the 
pandemic hit.
Without an option to survey in person, ITRR sent emails to 
their panel of contacts: tourists and residents they’d intercepted 
in the past who might be amenable to responding. Their ever-
growing list of tourism-related business owners also was used 
to study the impact of COVID-19 from the business owners’ 
perspective. The results revealed changes in traveler behavior and 
ideas for businesses to survive the pandemic. And because ITRR 
had started surveying people before the pandemic hit Montana, 
Visitors use tried-and-true transportation to 
enjoy Yellowstone National Park. (Photo courtesy 
of the National Park Service)
the information provided a picture of how attitudes changed 
quickly over the course of a few weeks.
“It was a really good baseline,” says ITRR Director Norma 
Nickerson. “We saw that business people were a little concerned 
at first, but not as much because it really hadn’t hit Montana yet. 
Two weeks later, it was a huge deal and they were frightened. Their 
phones were ringing off the hook with cancellations. There were no 
phone calls for reservations for the summer. They didn’t know what 
to do. You could see it in their responses how worried they were 
about even being able to stay afloat.”
By the time the third wave of surveys went out in April – the 
height of the spring cases of COVID – ITRR’s research showed 
that, on average, travel businesses were eliminating eight positions 
each. For just the 440 respondents ITRR got via the third survey, 
that amounts to the elimination of 1,575 full-time jobs, 779 part-
time jobs and 1,904 seasonal jobs that otherwise would be filled for 
the summer.
Going into the summer, tourism went up but so did the COVID 
cases, so businesses were weighing the economic side against the 
health side, fearing another shutdown, not wanting to contract the 
virus themselves, not wanting to be a business where there is an 
outbreak and wondering if they would make it for much longer.
Nickerson says that when it comes to collecting data on tourism, 
some years will have their oddities. But this year, the April through 
June quarter is simply not there.
“We didn’t collect any in-person data for the entire second 
quarter of 2020, so our model is going to be a total blank, like 
nothing existed,” Nickerson said. “And there’s nothing else we can 
do with that. Once things start settling down, whenever that may 
be, we can start getting an idea of where this could be going, where 
the trends are.” 
Every year ITRR also does a resident survey, usually in the fourth 
quarter, but this year they completed it earlier to gauge residents’ 
attitudes about tourism right now, in the thick of the pandemic. 
Those attitudes about how tourism impacts communities (good 
and bad) will be compared to the attitudes from all the previous 
year’s annual collections.
“While we anticipate changes in resident attitudes toward 
tourism, the only other time a change was detected was in 2001,” 
Nickerson says. “For the first time, residents did not agree with the 
statement, ‘The overall benefits of tourism outweigh the negative 
impacts,’ likely caused by the use of airplanes as missiles into 
buildings in New York City and D.C.”
Sage says the institute also collects travel-related trend data from 
other organizations and keeps an ear out for anecdotes that speak to 
the tourism climate. Those anecdotes help support research about 
how people are responding to the health crisis and how it’s affecting 
the tourism industry.
“We were hearing that people were getting out of urban areas and 
coming to Montana to ride the pandemic out in a short-term rental 
for a month or so,” he says. “We started hearing from state parks 
too, that as soon as there was camping opening up – even though 
we had that 14-day quarantine – the number of out-of-state plates 
in these campgrounds were on a steady climb.
“We heard instances of disregard from 
some of those folks toward state park staff 
trying to talk to them about quarantining,” 
Sage says. “Between these anecdotes and 
quantitative survey data, we were able to get 
right on it and get information out there for 
everyone to understand what’s happening 
in Montana’s travel industry because of 
COVID-19.”
Financially, the institute’s research 
abilities took a big hit with the pandemic 
for an obvious reason: People stopped 
visiting the state. The less obvious problem 
was this: ITRR gets a lot of its funding 
from statewide bed tax dollars, which 
are collected by motels, resorts and other 
lodging facilities. Nickerson says that since 
she started in 1995, the only other time 
there was a reduction in revenue was during 
the 2008 recession.
“We made it through 9/11 and smaller 
recessions in the late ’90s,” says Nickerson, 
who plans to retire early next year after 
over 25 years as ITRR director. “2008 
was bigger, because gas prices impacted 
travel. But this time around is not a little 
Brian Battaglia, a UM master’s student mentored 
by ITRR Director Norma Nickerson, surveys 
bicyclists at Logan Pass in Glacier National 
Park to better understand bicyclist experiences 
on the Going-to-the-Sun Road and inform the 
development of safety protocols. The picture was 
taken pre-pandemic.
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reduction. I’m projecting that our budget for this fiscal year that 
started July 1 will probably be down by about half.”
While those tax dollars are down, ITRR and two consulting 
firms recently landed a contract worth up to $40 million over the 
next five years from the National Park Service. That funding will 
help them study social issues and visitor use that will guide park 
service planning and management around things like congestion, 
transportation, visitor behavior and an array of other issues facing 
the park system.
In July, ITRR finally restarted its in-person surveying – with 
some rules. They can still approach a stranger at a gas pump, but 
they have to stay six feet apart and wear a mask. They have to ask the 
person if they’d be willing to wear a mask. Travelers still are offered 
a chance to continue the survey on the provided mail-in forms. 
However, if the traveler is uncomfortable taking the mail-in survey 
with them, the surveyor asks the person for their email address so 
they can complete the survey online.
Certainly, 2020 will be a strange year to evaluate in terms 
of tourism impact, but ITRR’s work in pinpointing attitudes 
and behaviors in this historical moment will be invaluable to 
historians, educators and the tourism industry as we head into an 
uncertain future.
“For our resident survey, we added some questions that are 
specifically related to COVID-19 to see if their general perception 
of the value of tourism changed now that we know these tourists 
aren’t just bringing in money, they’re potentially bringing COVID 
with them,” Sage says. “So we can look at whether that perception 
of tourism still holds value and does that value outweigh the risks of 
these travelers.
“It’ll be interesting to see what Montanans are really thinking 
about when it comes to tourism, and then the tourism industry will 
have to decide how to respond to these new attitudes.” •
(Top) UM graduate students working for ITRR survey visitors as they exit the 
north entrance of Yellowstone National Park in this pre-pandemic image.
(Bottom) Cheryl Solomenson, an ITRR surveyor from Glasgow, asks a 
nonresident Montana visitor questions about his trip in the state in this 
pre-COVID image. 
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